Pertussis toxin stimulates the secretion of [Met5]-enkephalin and the expression of proenkephalin A mRNA in bovine adrenal medullary chromaffin cells.
[Met5]-Enkephalin (ME) secretion and the expression of proenkephalin A (proENK) mRNA were studied following long-term exposure of bovine adrenal medullary chromaffin (BAMC) cells to pertussis toxin. Treatment with pertussis toxin for 24 h increased the secretion of ME in a concentration- and time-dependent manner. The magnitude of ME secretion continued to increase with time in the presence of pertussis toxin. The intracellular concentration of ME in the pertussis toxin-treated group was not significantly different from controls, suggesting that elevated levels of ME secretion result from increased biosynthesis of ME rather than from release of stored ME. Prolonged (24 h) stimulation of BAMC cells with pertussis toxin also increased proENK gene expression. Pretreatment with nimodipine (a calcium channel blocker) and calmidazolium (a calmodulin antagonist) inhibited both the secretion of ME and the increase in proENK mRNA levels induced by pertussis toxin, while the intracellular calcium antagonist dantrolene and the protein kinase C inhibitors sphingosine and H7 [1-(5-isoquinolinylsulfonyl)-2-methylpiperazine] were ineffective in blocking pertussis toxin-induced responses. Forskolin (an adenyl cyclase activator) and isobutyl methyl xanthine (a phosphodiesterase inhibitor) increased both ME secretion and proENK mRNA levels; pertussis toxin synergistically increased the secretion of ME with these cyclic AMP-elevating agents but had only an additive effect with these agents on the level of proENK mRNA. Our results suggest that a pertussis toxin-sensitive G protein may tonically regulate the secretion of ME as well as the level of proENK mRNA.(ABSTRACT TRUNCATED AT 250 WORDS)